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4-284651 

Title of The Invention: Ceramic package 

DETAILED DESCRIPTION OF THE INVENTION 
[0001] 

Field of Industrial Use 

The present invention relates to a ceramic package, and 
more particularly, to a ceramic package in which end portions 
of leads are connected, through soldering, to soldering 
positions of a metallization layer made of a conductor such 
as tungsten, which is formed on the surface of the ceramic 
package. 
[0002] 
Prior Art 

In a prior art ceramic package, as shown in Fig. 3, a 
metallization layer formed on a surface of the corner of the 
ceramic package 10 was used as a soldering location 14, and 
an end of a lead 12 was soldered to the exposed surface of the 
metallization layer. Such a metallization layer was formed 
by coating a tungsten paste etc. on a given location of the 
ceramic package before baking, and then baking it along with 
the ceramic package. As for the soldering material, a 
s ilver(Ag) -cupper (Cu) type soldering material (hereinafter 
referred to also as silver solder) is often used. Each lead 
12 of the ceramic package such as the one shown in Fig. 3 has 
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a lead end, which may easily be positioned relative to the 
soldering location 14. However, the solder strength of the 
lead 12 varies depending on the direction of an external force 
applied to the lead 12. That is, the solder strength of the 
lead 12 is high against a tensile force working in a direction 
parallel to the lead 12 (arrow A direction in Fig. 3), so that 
peeling of the end of the lead 12 from the soldering location 
14 is unlikely to occur. On the other hand, the solder strength 
of the lead 12 is low against a tensile force working in a 
direction perpendicular to the lead 12 (arrow B direction in 
Fig. 3), so that peeling of the end of the lead 12 from the 
soldering location 14 may easily occur. In contrast to the 
above, the lead 32 shown in Fig. 4 has an end portion being 
bent so as to form a convex portion 30. This convex portion 
3 0 of the lead 32 is soldered with its peak being abutted against 
the surface of the soldering location 34 of the ceramic package 
10. 

[0003] 

PROBLEM THE PRESENT INVENTION ATTEMPTS TO SOLVE 

In the ceramic package shown in Fig. 4, the directional 
dependency of the solder strength of the lead 32 can be resolved . 
However, as lately required, when leads are formed in an 
extremely small thickness in order to support the demands for 
ceramic packages with increased terminal counts, it is 
extremely difficult to process the leads to form bent ends such 
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as the one shown in the lead 32 of Fig. 4. In addition, where 
leads 32 having bent ends are used, the positioning of the 
convex portions 3 0 relative to the soldering locations 34 would 
not be easy, making it difficult to control the directions etc. 
of the leads 32. 
[0004] 

Accordingly, an object of the present invention is to 
provide a ceramic package, which resolves the directional 
dependency of the solder strength of leads and at the same time, 
allows the positioning of lead ends relative to soldering 
location of the package to be easily performed. 
[0005] 

MEANS TO SOLVE THE PROBLEM 

As a result of study conducted for achieving the above 
object, the present inventor had come to realize that the solder 
strength of leads may be improved by soldering the end of each 
lead, via silver solder, to a soldering section extending near 
the periphery of a step section, which is integrally formed 
with a soldering section constituting at least a part of a 
bottom surface of the step section near an edge of the package, 
and by filling the silver solder within a gap between the main 
body of the lead and the inner wall of the step section. As 
a result of a further discussion based on the above finding, 
the present inventor found that the solder strength of the leads 
can further be improved, as well as the directional dependency 
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of the solder strength be resolved by filling the silver solder 
in the gap between the main body of each lead and the soldering 
section constituting the bottom surface of the step section 
and solidifying it in such a manner that a concave meniscus 
is formed on the surface of the silver solder , thereby achieving 
the present invention. 
[0006] 

That is, the present invention .is a ceramic package in 
which an end of each lead is connected, through soldering, to 
a soldering section constituted by a metallization layer made 
of a conductor such as tungsten formed on a surface of the 
ceramic package, wherein at least a portion of the bottom 
surface of a step section formed near the edges of the package 
is constituted by a soldering section, and the lead end is 
soldered to a soldering section formed integrally with the 
soldering section on the bottom surface of the step section, 
which extends near the periphery of the step section, and at 
the same time, a soldering material is filled into, at least 
a part of a gap between the main body of the lead and the 
soldering section constituting the bottom surface of the step 
section and solidified in such a manner that a contact between 
the soldering material, the main body of the lead and the 
soldering section at the bottom surface of the step section 
causes the formation of a concave meniscus on the surface of 
the soldering material. 
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[0007] 
EFFECT 

Generally, when attempting to adhere a lead end onto a 
soldering section of a package using a soldering material such 
as silver solder, as shown in Fig. 3 or 4, formation of a concave 
shape in the surface of the soldering material allows the solder 
strength of the lead to be improved from what was achievable 
in a case where the surface of the soldering material was formed 
in a convex shape due to excessive use etc. of the soldering 
material. Presumably, it is because an external force applied 
to the lead would be centered on the edge section of the convex 
shape of the surface of the soldering material when it is formed 
in a convex shape. Accordingly, rigid control is required over 
the dispensing amount of soldering material . With this regard , 
the present invention can assure the formation of a meniscus 
having an ideal shape in the surface of the soldering material 
even if the dispensed amount of the soldering material varied 
since the soldering material is filled and solidified within 
each gap between a soldering section at the bottom surface of 
the step section and a lead, so that the task of controlling 
the dispensing amount of the soldering material may be 
simplified. Furthermore, the end of each lead may be adhered 
onto a soldering section of the package without bending it, 
so that processes may be performed in a simple manner even if 
leads are made finer, and at the same time, positioning of lead 
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ends relative to soldering sections may also be done easily. 

[0008] 

EMBODIENT 

The present invention will now be explained in greater 
detail with reference to figures. Fig. 1 is a partial 
cross-sectional view of one embodiment of the present 
invention which illustrates a step section 20 formed at an edge 
section of a ceramic package 10 (hereinafter, referred to also 
as "package 10"). A metallization layer, which constitutes 
a part of inner wall surface including the bottom surface of 
the step section 20, extends over the top edge of the step 
section 20 toward the periphery of the step section 20. This 
metallization layer forms a soldering section 18 to which an 
end of a lead 12 is soldered, and it is a layer formed by applying 
a tungsten paste etc. In the package 10 of the present 
invention, the end of the lead 12 is soldered to a portion of 
the soldering section 18, which extends near the periphery of 
the step section 20, using silver solder 16. This silver 
solder 16 is also filled into a part of the gap formed by the 
soldering section 18 forming the bottom surface of the step 
section 2 0 and the main body of the lead 12, and solidified, 
with the surface of the silver solder 16 exhibiting a concave 
shape. Such a concave shape of the surface of the silver solder 
16 is achieved because the silver solder in a molten state forms 
a concave meniscus by making contacts with the soldering 
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section 18 and the main body of the lead 12. According to the 
package 10 shown in fig. 1, the concave surface of the silver 
solder 16 may be formed at a distance from the edge of the 
package 10. In addition, even if the amount of the silver 
solder application is varied to a certain extent, the surface 
of the silver solder 16 may reliably be formed in a concave 
shape, so that this effect, together with the effect of the 
formation location of the concave surface of the silver solder 
16, any external force applied to the lead 12 may be 
decentralized . 
[0009] 

The step section 20 of the package 10 shown in Fig. 1 
may readily be formed by a method illustrated in Fig. 2A-2C. 
First, as shown in Fig. 2A, tungsten paste etc. is coated on 
a green sheet 100 before baking to form a coating layer 180. 
A part of the coating layer 180 is pressed by a punch 130 so 
as to form a concave 150 (Fig. 2B) . Thereafter, the bottom 
surface of the concave 150 is cut at a given location (a location 
indicated by a broken line in Fig. 2B), thereby obtaining a 
green sheet 100 on which a step section 120 is formed at its 
edge section. The green sheet of Fig. 2C so obtained is then 
baked along with the coating layer 180 through baking process 
to obtain a package having, at its edge, a step section whose 
bottom surface is partially constituted by a soldering section 
18 , which is constituted by a metallization layer as the package 
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10 as shown in Fig. 1. Although, in Fig. 2A-2C, the concave 
150 is illustrated as being formed by pressing the green sheet 
100 by the punch 13 0, the concave 150 may be formed by a 
machining process using a cutting tool. 
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